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Among the special problems in electroplating practice 
is one recently submitted by the Ordnance Dera rtment with 
respect to the possibility of salvaging by plating, a large 
number of defective recuperator cylinders for 75 mm and 
other guns. In the process of finishing these cylinders 
by lapping,small defects in the surface are frequently 


disclosed which become a cause for rejection. Bach 
cylinder at this stage of manufacture represents 4 
production cost of $700. Preliminary experiments are in 


progress to determine whether adherent coatings of copper, 
nickel, or cobalt may be produced in these cylinders, 
capable of being subsequently polished down to a smooth 
true surface. | 


Progress is being made in the work on balloon fabrics 

with respoct to determining the relation of thickness of 
rubber films to permeability, the rolation of partial 
pressure to permeability, and tho pernoability of rubber to 
different gases. 

_ Apparatus has been set up for determining the lasting 
qualities of fabrios by the Italian method of exposure to 
hydrogen and the determination of permeability by volume 
loss. 7 


An investigation of linoleum coments for the Bureau 
of Yards and Docks, Navy Demrtment, was completed and @ 
report rendcredg It was found that the shellac cements 
with alcohol as a thinner and with or without a finely 
powdered mineral filler were more waterproof and held the 
linoleum more tenaciously to concrete or stecl than those 
coments mado from dextrin or other water-soluble gums or 
from other resins cut in alcoh@l. Shellac cements with 
mineral filler adhered more tenaciously and did not 
vecome brittle on drying as did shellac cut in alcohol 
without the filler. When water-soluble pastes are used, 
it is recommended that a strip one foot on cither side of 
the seams and edges should be cemented with a waterproof 
cement to keep out moisture and thus prevent the paste 
from moulding. 


The preliminary work on plastic roofing cements and 
roof coatings for prepared roofing for the Construction 
Division of the Army has been comploted and a report 1s 
in preparation. Specifications for plastic cements of 
trowelling and brushing consistency and of the coal-tar 
pitch and asphalt type will be prepared. 
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5e Corrosion of 
Steel Sheets 


6. Optical 
Instruments 


7. Aeronautic 
Instruments 


8, Airplane 
Fabrics 


9. Compressive 
Stresses in 
Reinforced 
Concrete Beams 


‘A report to the Fourth Assistant Postmaster General, 
on relative corrosion of steel sheets exposed under the 
direction of that office, was prepsred, in which the use 
of copper=bearing steel was recommended, 


During the month of March, 147 binoculars of various 
types were testeds Other tests were on eye pieces for 
Azimuth telescopes, lenses, goggles, and a face mask, 

In connection with the investigation of vibrations of 
airplanes, the piezo-electric effect in crystals (pressure 
variation of emf) is being given study as a possible means 
of providing the desired data, when used in combinetion 
with a recording string electrometer. A design is also 
under consideration involving the variation of resistance 
of a microphone button under pressures Investigation of 
the liunerelle oxygen supply apparatus made by de Lestang 
of Paris has been begun. 


Preliminary investigation as to the adaptability of 
the tautness meter developed at the Bureau has been 
completed, and after a number of tautness tests were taken 
showing the condition of a fabric already in service, 
experiments were started at licCook Field to show the time. 
required for the'’setting of a newly doped airplane fabric, 
also showing the effect of the addition of certain 
pigmented protective coveringse The Preliminary Report 
on the Tautness Meters; A Study of the Tautness of 
Airplane Wing Febrics and Dopes are now ready for 
publication, 


Recent tests made on reinforced concrete beams which 
failed by compression at the upper surface indicate that the 
ultimate compressive strength of concrete is considerably 
greater when tested in the form of a beam than when tested 
in the form of a prism under uniformly distributed load. 
This fact gives promise of affording a reliable basis for an 
increase in the safe working stresses in compression which 
will be necessary if full advantage of the high shearing 
strength referred to in a later paragraph is to be realized. 
The work done so far is only preliminary and more tests are 
needed to establish a more exact basis for working stresses 
in compression. 

Investigational work carried out in connection with the 
design of reinforced concrete ships has indicated that a 
large field of usefulness for web reinforcement in beams has 
been left undeveloped. An investigation is now being 
undertaken on the shearing stresses in concrete beams, 
which will follow up developments resulting from the concrete 
ship work to the end of making the most useful applications 
of these developments in the general investigation of 
concrete design. The results so far obtained indicate that 
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a much larger amount of web reinforcement may be 
advantageously used than has hitherto been deemed 
vermissible, so affording an increase of the designed 
shearing stresses allowable in the web of reinforced 
concrete beams. In order to take advantage of the higher 
shearing stresses possible, an increase in the allowable 
compressive working stresses is also required, and, 
fortunately, as has béen indicated above, thiis appears'bo: be 
perfectly practicable. 


Reinforced gypsum, which is similar in structure to the 
usual reinforced conerete, has been in restrkoted use sinco 
about 1295, but recently now and promising applications of tho 
matocric’ have becn developed. Its advantages are in the 
direct: Lon of lightness, rapidity of construction, and fire 
resistance, and it is available for the construction of 
reofs and light floorse In cooperation with Committee C=1l 
of the American Society for Testing lMatcrials, a repert is in 
preparetion enhody ine all tho available rescarch, to the end 
of arriving at standards for the design of reinforced gypsun 
beams. 


An interesting development in this invostigation is 
that a tonent ground to 99% fine when used in concrete 
mixtures of varying proportions, gave, atthe age of 7 days, 
increases in strength ranging from 15 to 61% over concrete 
ising coment of normal fineness. . Other tests arc to be 
made at ages of 28 days, 3 months, 6 months, and 1 ycare 


At the request of the National Advisory Committee for 
Acronautics, tests have been carricd out-on a full size 
stee! rib for a variable camber wing of 60 inch chord 
designed to assume the shapes used in the models used in the 
wind tunricl tests, The rib, which assumed the desired shapes 
within 1/8 inch, shared a factor of safety of 7. 

A rear airplane spar = lfodel T - submitted by the Naval 
Aircraft Factory was tested in combined compression and cross 
bending, complete failure occurring at a compressive load 
af. 152,000 lb, 

A new design for airplane spars was submitted for analys1. 
with respect to its practicability, A careful inspection of 
the design, composed of tubing instead of steel stampings, 
Shows that this spar, which will doubtless develop a high 
cenp:cssive strength, is entirely practicable and well 
designed. | 

Impact tests were made on 53 samples of Bakelite and 
hard rubber, the results ranging from 0.30 ft-lb for Formica If 
to 2.93 ft-lb for Formica R, The hard rubber showed an, 
average resiliency of 0.08 ft-lb, Thirty-five samples of 
Bakelite were given soléroscope hardness tests at room — 
temperature and at 509, The values ranged from 50 to 96 at 
room temperaturo and from 1 to 8 points lower at 50°C. 
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Brinnel hardness was also determined on 16 of these sample 
with a lowering of tthe hardness number from 3 to 10 
points at the increased temperature 


At the request of the Navy Department, complete test. 
were carried out on 8 butchers’ cleavers including hardnes*, 
crushing, and chopping tests. One type of cleaver 
comprised a blade of tempered medium carbon steel, the othr 
a composite blade having an outer surface of mild steel wiv! 
an insert of high carbon steele Although this inserted 
edge had not been tempered, the results were more 
satisfactory and uniform thah the tempered soft carbon edge 
of the other make, Tensile, compressive, impact, cross 
bending, and hardness tests were made on 155 mm semi-stcel 
shells, while tensile tests were made on specimens cut fren 
the Livens gas shell and projector. The crushing strength 


of a number of sapphire balls proposed for use in certain 


special ball bearings was determined. Other tests 
included: zirconium steel, armor plate steel, steel tire 
base bands, manila rope, bronze and aluminum castings, 
brass tubing, cable, terminals, English nose fuze for 
airplane bombs, Brinnel calibration bars and steel cable. 


During the month a totat OLsot thread, profile, 
and plain gages were tested, 647 being tested at the ‘ 
Washington labaratory, 204 ‘at the New York City branch, 
and 127 at Cleveland, Ohiods 

In addition, the following other linear measuring 
instruments were tested: 20 Haemacytometers (blood 
counting apparatus), 12 sieves, a bronze standard yard, 
9 steel tapes, and 4 invar tapes. 

An investigation is being undertaken of commercial 
taps and the errors occasioned by such taps in the 
production of threaded holes. 

The following new mimeographed publications have 
recently been prepared: Symbols for Screw Thread 
Notation and Formas. (Revised) (B 461); Thread Form 
and Clearance of Thread Gages (B 517). 


Work on electrical synchronizing control gears for 
airplane guns which fire between the propeller blades has 
been continued and an experimental gear constructed at the 
Bureau has been taken to MeCock Field, for test under 
conditions more nearly approximating those met with in 
SEYvicee 


Several conferences on vacuum tubes with 
representatives of other departments have been held, and 
it has been agreed that the Signal Corps, the Navy 
Department, and the Bureau shall work in cooperation in 
standardizing a type of receiving tube and a standard 
testing set for receiving tubes. 
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Reports have been prepared on the measurement of 
detector sensitivity, characteristics of power tubes, 
method of computing amplification constant and output 
resistance from the geometry of a tube, and on an 
investigation of the output of large power tubese 

Using the special equipment which has been developed 
for instantaneous measurements cf characteristic curves of 
power tubes, curves have been obtained for power tubes, 
for kenotrons and for pliotrons as rectifiers. A pliotron 
rectifying system has been set up and tried oute © 

A study has been made of the factors which lintt: ite 
output of power tubes. This involved experimental vork With 
a lor frequency oscillograph and a theoretical study of the 
relations of the currents involved. A study hag ae Been 
mace of the hatmonics produced in a vacuum tube generating 
circuit and of their relationsto the fundamental current 
produced. 

In studying the detector action of receiving tubes, 
apparatus has poen developed by which the measurement of 
sensitivity of tubes can be made within one percent. A 
study has been made of the change of sensitivity with wave 
length, which was found to be negligible, 


Various observers have recentl Ly noted that the 
apparent direction of a sending station changes from time 
to time, Observations made at the Bureau on signals 
from a long wave station have corroborated the results 
obtained by others with regard to the variation of the 
observed direction. This variation is very great during 

he night hours and small in the day time, The 
variations were somewhat reduced when the direction finder 
was placed in a shielded case. 


Several lines of investigation relative to the 
performance of dry cells and storage batteries are in 
progress, including studies of the single potentials of 
manganese ores and of the hydrogen ion concentrations of 
solutions of ammonium and zine chlorides which are being 
made to determine their effect upon the capacity of dry 
cells. The methods of analyzing alkaline electrolytes 
are also being given attention. The work on the 
determination of impurities of acid electrolytes for 
storage batteries has been continued and the results 
obtained show that the batteries affording the poorest 
electrical performance contain the largest amount of 
impurities, indicating the great practical impertance of 
these analyses. Studies are being made of the corrosion 
of zine by electrolytes such as are used in the 
manufacture of dry cellse A beginning has been made of 
the study of methods for measurement of the single 
potential of storage battery plates in various electrolytes. 
The results obtained will show the relative capacity of the 
plates of the battery and promise to be of considerable 
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practical use. For example, in the case of one battery 
tested, the negative was found to be deficient in : 
capacity as compared with the positive and, consequently, 
the performance of the battery trould be capable of 
material improvement at but slight additional cost. 


In connection with the standardization of purchases 
for the War Department, it has developed that little 
information is available regarding the efficiency and 
performance of miniature electric lampse Specifications 
prepared to cover such lamps had, consequently, to be very 
liberal in their requirements. In order to improve this 
situation, the Bureau is now assembling the necessary 
equipment for conducting life tests on such small lamps, 
which have many important applications in military worke 


At the request of the Bureau of Chemistry, experiments 
have been carried out with respect to the ignition of cotton 
by static eléctrisity, a cause producing a considerable fire 
loss each year in the cotton ginning district. The Bureau 
has determined that the discharge from a static machine will 
ignite cotton under certain conditions of humidity, voltage, 
and spark frequency, and has show that electricity is 
generated by rubbing of dry cotton over a galvanized 
surfacee | 


An extensive report was prepared on the causes of 
blackening upon exposure of collapsible tin tubes 
including chemical analysis of the tin and examination of 
the lubricating oil used, behavior in hydrogen sulphide 
atmosphere, etc. Studies were made on the nature and 
amount of deformation of experimentally deformed copper 
rotating bands for shells. Metallographic tests were 
made of cleaver blades, scythe blades, and nickeled paper 
clips. <A wide variety of information was furnished by 
correspondences choice of steel for tuning forks; testing 
of foundry clays and sands; standard metals for 
determination of recalescence; speculum metals$ 
separation of cadmium from zinc¥ gold and silver solders; 
spark plug electrodes; metal for pyrometer mirrors. 


This investigation was carried out to determine the 
cause of sharp fractures which occur in several of the side 
or "ground" electrodes of spark plugs. Three phenomena 
appeared to contribute to the deterioration: (1) selective 
oxidation along the crystal borders with the formation of 
a eutectic-like network; (2) overheating and sudden 
cooling of one spot by the spark gives rise to an 
intererystalline, network of fissures; (3) tension on the 
hot wire will break it with a very low lead with definite 
transverse intercyrstalline crackse 
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27. ‘Wind Tunnel 
Investigations 


A oeaenatt: being mapped out for the systematic 


study of alloys that are promisin: from the point of view 
of resistance to the action of ac'ds.e 


An investigation has been started on the effect of 
mineral and animal greases on the physical properties of 
harness leather, Studies are also to be made on the 
effect of light and heavy tannage and of russet and black 
finishings. In each case a double back is split down the 
backbone, one side given one type of treatment and the other 
the type of treatment the performance of which is to be 
compared, The Bureau has completed the preparatian of 
specifications for black and russet harness leather, 
vegetable tanned sole leather, and chrome packing leather. 


Apparatus is being assembled for investigation of the 
effect of ultra-violet light in accelerating chemical 
reactions and in producing injurious effects upon fabrics. 


In order to provide data by means of which better 
control can be had over the operation of cement kilns, a 
temperature exploration has been carried out on a number 


of rotary cement kilns, | A spark resistor for 
a tent stove was tested,at the request of the General 
Staff, to determine its operating performance. A 


special report relating to certain phases of the power 
plant of the automobile torpedo was prepared ffor the Navy 
Departrient.s Types of thermonetcrs recently tested | 
included: Beckman, calorimetric, clinical standards, 
ordinary clinicals, laboratory, deep sea, platinum 
resistance, and a thermometer-hydrometer combincation, 
totalling 603 thermometers. In addition a number of rare 
and base metal thermocouples were tested, and the melting 
point of two samples of fire brick determined. 


Aerofoil models for wind tunnel measurements are now 
being constructed from bakelite with a cloth base. This 
material works readily on the bench, shows less tendency to 
split than paper=base pakelite, but is more disagreeable to 
werk on account of the fine dust. Cast aluminum alloy, 
heat treated to remove strains, is now being tried in place 
of pure aluminum in cases where metal aerofoils are 
required, 

A series of aerofoils havéng exposed transverse ribs 
on the upper surface has recently been tested for the 
National Advisory Committee for Acronautics, All of these 
aerofoils show a low lift and low efficiency. 

The Science and Research Division of the Bureau of 
Aircraft Production, with the cooperation of: ttis Bureau's 
aerodynamic laboratory, has continued the investigation of 
Venturi tubes adapted to drive a small gyroscope to be used 
as a banking indicator, The Venturi tube maintains a 
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reduced pressure within the gyroscope case, and the 
gyroscope is driven by air entering through small holes in 
the wall of the case and impingins against the rim of the 
Wheel. 


28, Internal A series of tests for the comparison of Alco fuel and 
_ Combustion Engine gasoline have been completed in cooperation with the Bureau 

_ Investigations of Steam Engineering and the National Advisory Committee for 
i: Aeronautics. In connection with the equipment for the 

s determination of metal and oil film temperatures at various 
a parts of engine, an entirely new set of thermocouples have 


been installed. 

Calibration has been made @f.a@ set of Zenith-Liberty 
carbureters with Alco fuel for the use of the Navy Department 
q in the flying tests which are to be made in reference to that 
q product. Reparts in process of preparation on aeronautic 
3 radiators include: Properties of Flat Plate Radiators; The 

7 Best Proportions for Airplane Radiators; Notes on Special 

| Properties 6f Certain Types of Radiators; Properties of Fin 
and Tube Radiaters$ Effedt of Indirect Cooling Surface, and 
7 First Supplement to the General Report of Results of Tests 
3. (covering the three honeycomb types). 

Development work has been continued on the light 
diaphragm indicator and a number of measurements of 
gi compression and explosion pressures have been carried out on 

the Liberty engine. The Bureau considers the development 
ofa suitable gas engine indicator f6r high pressures and high 
rotational velocities a matter of the greatest importante, — 

At the request of the General Staff, the Bureau is 
preparing to carry on tests far efficiency, economy, and 
maximum power output on a Ford engine fitted with a spe cial 
valve mechanism employing four valves per cylinder, This 
type of engine is being considered for certain field power 
plant operations of the army. 


29, Aerodynanic During the past month tests and computations on the 
Investigations Parker series of aerofoils and plane combinations have been 
> completed, as well as upon all the enemy type aerofoils 
which have been prepared for test up to this time, 


5 including Fokker} A.E.Gé-G3 Albatross; A,G.Oe$ DeFalle 
: At the request of the Ordnance Department, tests are 
g being carried on to determine the head resistance at varying 


speeds of mddels of aircraft bombs. Centre of pressure 
determinations have also been made. 


30. Engineering A study of the performance of two Bourdon tube 
Instrument pressure gages having a capacity of 30,000 lb. per sqe ins 
Calibrations was carried out with especial reference to the drift of 
indication or "plastic" hysteresis toward the upper part 
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of the capacity range, Thirty-seven water current mete rs, 
thirteen pressure and vacuum gages of various types, one 
anem oneter, and one engine indicatur have recently been 
vested, A series of performance tests have been made 
under working eonditions on a thermostatic radiator 
return line 72 ITO 

A design for a new type of hand fire extinguisher, 
proposed for airplane use, was investigated at the 
request of the National Advisory Committee for Aeronautics. 


Respectfully, 
Se We STRATTON 
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